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1 

mmmmmcommmmzm-i s asm wi? 

^x-mmm^a-^m^mm^xm^mm^r} io 
aoMWWiagffiHi? n -y ^ft^ t * o . 

-y hm^mmftm^immmb % -> m 
iss^^u -y nmmim&m? n -y ?<t#fc ato 

i^Ht«fflTitst** i com^t . mtzm 1 

16] 4: SWfaOJtS 2 O#ffl^8jP^0gS&<7>W/|| $• 

, fries** 1 ajtRtSA* 1 «tt 

ttriem^effij:t«ai(Smiie^2cojt 

ffljtRS* s ^ kub*. . Mem 2 ^{iffli:t«a»iii(iBm 
1 ojfci»s«£»t, lutes? 1 <ajt*ra^iSttttJB<o 

liil^ 2 OftffiJtKSRIi titR U -fc v H3*& * 4. te* 40 
»t. liuiey-fe yhfi^gttm^i:^. WK*2tf>Jt 

[ fg&g 3 ] file y -t ? h mmtnu j 0 a* "TIBS: 
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£&S% mmm U -te -y HUH: iftfj-ti PWflliWPJ 

s^atsfecflit. «iEH«BittL«aj*s(i. lute 
enoasifXHiiiR. 

-piiu n-^xy ^ /^v y^wmix^tii 
mfflSr^tf. n^48an^isn»iiiiK. 

m*hv#b lx mmwmm? d ? tm^mzK 
mzitimmzfioimmmzzhiztiiiz. 

[It*«7 ] Men »/^tiriiWse#B«i. W»J: D 

v ^-m*^ i mztmcommmmm. 

imm8 ] mem 1 mmmmimssmmm 

«^l^^SHS«fBIS*SP§***l*l**ti» If 

$m i ~K*Ji 7 «o o % x v?tifr i mzss&ffjmmxi 
m. 

[it^9] mm?w?m*Tbm®m?vv7im 
b com® * mm^hwmwmxh^ x . 
mmm wvtm^b mssmm? ^-y^m^bm 
mmt&mttnmb. 
mammmcomit'm^zm^ mmm* 

i^{iMJt«tt*tcWiiL>s«^t*-^L. mam 
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^m^^zmth. mmmm. 

[0001] 

imnmtiijm&mi zmm*. j&mhtn 
xm^mm^^mt^mitm. M$y 
?m-£tixiWB&&iws£t&DLLm cm 

[0002] 

im%<7)&Wj] mi 5im%CDDLL (Delay Locked 

Loop) BBO»j££^KnjJBrc»4. RHte^tJ: 10 
fflffittttiS (PFD) 23tt»P^D^^fi^'C 

^ _ F ,<- y f b c l k t n&m imix r •/ r 
fi^uPM/^yfl-^DWNSrCP (f-r-s^ry 

7°) 6fca#r«. 7^-FAv^<f#FBCLKIi. 
AMf^CLK I N#Mg9, I*]«&1 7 Soffit 

jaa^ortgpiiissT'j) "j . «i tr 7 d 7 7 7 «j 

20 

[0003]^- ydfyr 6 fir 7 re#u p&t>*7" 
^yft#DWNtca-o'#fl;^i 6JLPF (n-nx? 
^7) 28fc«l^L^ , 9, LPF28*»fe9l*av^fc 
13 1*. ft*W^(iTv7"ft#UP*5 "H" c7)t#LP 
F28fc*ai6£ftttU y^yft-^DWNA* "H" 
<Ok*LPF83&»4»«ai 6Srgi#ft<. » 
[0004] LPF2 8tt«8flI 6£8M)-U 

*s« ( y- f n 1 c7)*iv 1 ) ts^s asm 9 izm 

-fey r-fl»RST# "H" VK)VVt%, TO I 6tW 30 
flfc< a®iS 9 1 J: *3BiiiWB*<«/Nc*4 c t £fi§* 
^■hWSKBXSft S 2 8 SrHJ^-r* . 
[0005] 39^9 ii££SI&m^S 2 8«*g^4 

MmmfflDT9tt. X^H^CLK I N^MM^-ttTjI 

sa*7 n -y ?m^x-h z> asA^fi-f c l k o u t $ 

SMrt*. S®iS9*^ifi^$^S@A^Hi#CLK 
O UXWSBIUSS 1 7 «reT»iS*lfe 7 < - h'A" 7 7 
<t#FBCLK*>\ T-*5vf-l 8*05*4 5 V^W 
^Jfflco 7 o 7 7 J: LT^M $ il i KfiLffl&KSg 2 3 
(C7-f-F^'. y 7A^$fl-§. 40 
[0006] .TcO^SrlStfiKcDDLLES&l ott. fiffi 
Jfc«»2 3, ^-^^7-6. LPF28&U f MI 
9(Cj:->TDLL:i«||j£§#U Afift^CLK I Nfc7 
•f - K A" -y ? ft# F B C L K t ffJmUfiSCtb £oM 

mi 7iz£z>mwmm<vjvnzmbe>i c Af>imcL 

K I Nfc|5J«BUcT r -^DATA^7^-KM'.y7ft-f 
F B C LK \zm^% 7 7f-T'# * . 

[ o o o 7 ] in 1 6 {iffiffljtiss 2 3<nmmm:^f 

7*0"y?H?fc6. fifflJt«»2 3«, Witf. rsypo 50 
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sium on VLSI Circuits Digest of Technical Papers, 9 
4, pp. 129-130 j fcB§jr3irCV>&. 0l6^1"J:o 
fc, iSHBit«a52 0UaV2 0Dli^Oy^A^CLK 
<£ *W<->fi*flWi: 7 < - KAy 7A7JF B J: 

[0 0 08] fiHBJtK»2 0UU^n-y^A*CLKft: 
A^fi^CLK I N£gtt. 7^-h'A'.^A*FBC 
7-f-r-VW7fi-§-FBCLK£gtt. ^fybty hA 
flINHBfc^yfl»DWN«:»t*. -2f, fflfflJt 
IKSI52 0D{i7D77AACLKt7-f-FA'77ft^ 
FBCLK*»t, 7>f-hVN'7 7A7JFBfcA7Jfl^ 
CLKIN$§lt, ^th*yhA*INHBt77r 

[0009] hi immm.®2 o u ( 2 0 d ) 

-74 lWTJjtt^ov^TJjCLKtejSRSfi*. - 

tt*>feft*i/<A'ioWTIMtP m o s f 7 y 

X7.7Q1, NMOS h5yxX7Q2, Q3sWHf3 
ft.?>„ PMOS h^yi/7.7Q 1MNMOS 

c 0 0 1 0 j mm^tmisOMzfrwxmmz 

PM0Sh9yx7;7Q4, NMOS h-^y^7Q5 
aVQ6*«^#Sil4. 2*fc % NM0Sh^y^7Q 
5 fcfcf l/C Jfeflfc N M O S h y s i?Z 7 Q 7 *'ffi^$tL 
PMOSh7yyX^Q4ai/NMOSh7yy'X 
^Qeo^-hfifttPMOS h^y^'x^Qi (NM 
0Sb5y^'X7Q2) Oh'P-f NMO 
S I- 5 y ^'7.7 Q 5CD1T- Yifi7 4 - Fa" 7 7 A7] F B 
{CffM^il. NMOS Yyy'JX^QKDY-UiAy 
ht'7hA7Jl NHBfc««*jt4. 

[ooii] migA^tgffiK/Wc^ttTiljiJ 

CPMOS h^y> ; 7;7Q8. NMOS Yy~yi/XSQ. 
9 RX/Q. 1 0 ;WHf § . PMOS h7y>-'7,7Q8 
M*NMOSh7yy'A^Ql Ooy-Mi#£PMO 
Sr-5yxX7Q4 (NMOS (-7^X^05, Q 
7) OHU"f yjCjjSRStL, NM0Sh7yy^?Q9 
<7) 7"'- h Ji P M O S h 5 y >-'X 7 Q 1 <7) H V A V \zWk 
PMOSh^yi/.X7Q8 (NMOSh7>yX 
7Q9 ) cr>YVA VtfA 7 4 2 cOA^lgB 
fLl) tti> (CNMOS h5y^X7Q2<7)7 f -M3^ 

[00 12] *LT. -fyA'-7 4 2^ai7lJ:0t#^n 
SfI-^A i 7 7 7-fi^UP (r^yil-fDWN) t^r^>. 

[00 13] Hl8Sy®l 9(iHl 6^1X01 7T'^ 
L?t«J«<0fflffllfc«S 2 3 1 J: 6ffifflJtlHB#*^-^ 
5y/0r*6. Hl8l=5rf idt. 7-f-HA'7 
7ft^FBCLKi0l2ffl* { A*fl-fCLK I NiOffliX 
TV^**. fflfflJtW«2 0Utf>7v7MM-UPUL*Jl 
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ft^C L K I N(D&*>±& *) 7 A - Fa' 7 
FBCLKc^£^±A { 9l^:MI>Mf§J4'£ "H" fc& 
0. ttfflttBK2 ODO^yOTDWNIifC "L" 
fc*&. 

[0014] uctf^x. mwm2 3^7 vrm 
u p mfy?7 ym *?d w n a % 7 4 - k a 7 ? f b 

CLKOfiMfcilfcSifcfc^LfcifctefrSfctf). 

LPF2 8l=J:-3-CSffiR9fc:J:$ 

[00 15] HI 7^-KA' 7 ^fI^ 
F B C L KVimtfXJjmC L K I N J: *)MAX 

fitBJ:b^20DO^yft-f-DWN{i7^-K 

a* v 7 a% f b c l k co±^±tf *) m>t, xjimn C L 

K I NflifcitfDtffcSSMIB+fc "H" fcfcD. ffi 
fflJt«gP2 0UOT7Tffi#UP(^tC "L" fcfc*. 

[0 0 1 6] Lfc*<-,T. ft*Iifc!&SS2 307-yrft# 
U P -7 ffg-f-D WN Ji , 
CLKWffifflfcgW*£fc£J8^Lfc«rfcfc£4fc 
ft, LPF2 8H<toTS®H9^ 

J *8JE«IB!DT 9*<JijDtl» J: 3 fclM»S*l* . 

[00 173 

DLL0||Tlirt»0»l 7£i&a©$p H t JK«fc~>TA 
*ft-tC L K I N fc 7 -f - HA ./ F B C L K fc O 

fflfflRH»**^«t: £ ft , toNJaMfaftcS v vc 
fflffiJt«»2 3*<ftffl£jiftS i fc *Vi*1-&ti>Mh J £ 

[0 0 1 83 bfc^T, ®.*cr>DLL®3&cmmii!k9 
it. A^fl^CLK I Nfc 7 -r — ?A7JF B fcji* 

fa$eB (i»"flr< fc t A^fl-tC LK I NOffi-^JHJfflTiO 
2«J3Lh) £i>fciMfcft. * awe&B&±* < b * 

ClWcffV^DLLIl]Ko[lIS&^Oi» 
7C, M»tt^ii7c£ffl^T 3 fcv^d fm&tfh -> 

[0 0 1 93 fctrtSGIB 1 7{wi &£@5fg|tflMt3f> 
KS3tt Ltzifrkcr, a 7 ? JiWBjR t-? V vt , H 2 0 & 
ffll>t8ffltS. flaw>DLLE»Hi. A^ft^-CLK 

I N fc 7 -f - KA 7 7ff#F B C L K b <7)ftffl£-&$ 
rt«HIBl7tcJ:ftaSEl*IBDT17fca 

sis 9 1 i sss^dt 9 fc <o^tage(aji»t:A 

^ft-^-CLK I NOfflJfflT<7)^ftfc£SJ3fcLTV> 

* . jilEtt 9 <9 »r36I3P$IB»eB#>h3 v s p^sbei 

»1 7tri4affiBSIBDTl 7#^fcfc^flHreSK> 

90*r3ESjP^lffllfl*:$r*K ffiffl^-ScS-frSifc 
s&cpBTffifci*. 

[ 0 0 2 0 ] Wtlf s 122 0 fcjjcf J: -5 l*|gP[Hl8& 1 

7 oa&Bffln d t 1 7 fc a@n 9 1 <ds®b#i^ d t 9 fc 

eteftiHBIMB ( D T 1 7 + D T 9 ) *5B$M t 0 T k T 
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(kiii«as) TPHtatx^fc<7)*\ esieafcfcfet 

[0 02 1 3 7^-HA' 7 7fi^FBCLK 
teATJfl^C LK I NJiO fcffiffijWKUfcto, DLL 

mm ofifi[ffl*5iw>**isi. -r^^*>a®i59<7)5sg 

eHDT9*jS^S*SJ:dfc:iSfW-4. ^ 
Itlttlt jHPWSDTI 7<0tffln£»«T 
90«4^5£fcfcJ:9£fl*5B*IH (DTI 7 + D 
10 T9) =kT£^v\ AMf^CLKI Nfc74-KA' 

v ?mF B c l K fc t HJfflS-a:* ; fc *iT-§! £ . 

[00223 L*i,ti:tft>. mmt 1 srsir-ciiisefa 

DT 1 7#§ ^>fc*S <45 fca®si9^^a®^n 
KH (E2 0^^«li) *»t»ilTU4 3. 
*>, 31®H90a®^DT9^fi/jNJi®^ADTK 
UTt>s (DTI 7 + DT9) >kTfc^r^TL.^5fc 
ft. 7-f-H^^^FBCLK«0i4ffl*Jii64;fc 
{C±->T. A^-f-CLK INfc7^-KA'7i?fff F 
BCLKfc*P!WS-e-&ifc*q^rigfc*4. Clc7)J:o 
20 =5:3S^2:n7^JiWMfc^3 . 

[ 0 0 2 3 3 n 7 ttt-fiiEMiiffltt I t . 

S&il£9<7)S®8&&+#7C# < t 0 s ij^ji®B$^i5 
H2rA#<tM^-fi^* J *)l». ^^fcft, f[ifiLfcJ;d 

[0 024 3 lW%Bm±MV(S\®£.ZMm&tMzZi: 

i fc * < IEi|^a®|iI»#*5 pjfg^ DLL 0S&$, & v > 
30 Jin./^{4WK«e{c»iEprffi«fDLLigj»tf*4i 

fc^awfc-ri>. 

[002 53 

[HHS:)»^-tSfcft^S3 iOj^fcr^SH*?! 
lGtt<oa£|BHnillKU v ^^nv^fi^fcUffiffl^ 

nv^«#fc<offiffl*ra«s-ii-siii»-c*-5Ts Miea 
a 7 ^ft#fc wimmm? n 7 ^ft^-fc ^{s^^jt 

fc. ^l^H^l®B#^*^lg2<7)|3g^SiiKf^fcMI. 

40 ^mmmmm^i. mismmmwm^nt&rsti 
^n.y^<i#sraj^s^affi*iftfc*«^.. Butea 

Lfc^fiWfilfiSl^ffl^n-y^^fc^O, Hotel 
SE«nMff#Kti 'J Hs -x h w t sett . K 'J -b v h ft^- 

#isttttffi*>fc #mssf 1 oi»fljBs^iat*i^t-4u 
50 f mf£% ?D7?IHt * t s * * t s:*t»ra 
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mwmmzti wx. mesa 1 com^mmm^ t> nine 

*20lWKlSP»liIfc:M&ai l c^ft^OjIJPSISco^ 

A. 

[0026] ttz. m<^2%mcommmmmzi5^ 
x. mmmmmvmimitmmz. msmi 

mi- h % i <?>sk%m% t . mzm i t ats ^ 

t affifflSfc*-?* . fiNHI 1 £>ifc!Rli£&£ Htfrf *» 
l«BJtSSg|5£«!;t. InifEm^fim^l^ieSS 
2«DJtl«Sft*3»t\ 1^2<9Jtl»fttfiSttttJBtf> 

am? o 7 irfeiiM? o 7 

iHSWfcS&fcffltt* fluffilS 2 ^&ffltt8&l?l±Bff ten l 

zmm2<nttm&zffiHmzjmmmbu mi 20 
n 2 coamtmmmt e u * * h aw* § t £®t . m 

fey-fev h«*WStt«ODW)fc& s H<ifa^2fOJtfi(fe* 
[ 0 0 2 7 ] * iftd^3£S^^HJNlaIfltt:&» 

[0028] if*Ji4 ifflvmwmmmiztsu 

to*. 

1 0 0 2 9 3 & fc , fiiJi 5 gan^ssiimiaKtcdsv > 

+•* - isxyrcomziiiJimzmmztimfen j - h 

Y<nnmz^%mmw%wmm*&-h 

c o o 3 o ] t Jt , if #a 6 eaoasNffliiiK^Av > 

t, IHEI»^WiWIEJISlw*ftfcitttf)»2^rtiSr 
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1 0 0 3 1 ] ifc. lft^73>ttaj^i^iiift££» 
gpy -fe <y t-ra** § &fc*t, -t 7 

[ 0 0 3 2 ] *fc. fl*JI8fBictfOSgp]ffllEieStfcV^ 

[00333 zcofttyizfrfrm^mnmcommmm 
mmm-t&mx'bix, mmm?av?mb 

H«a3H£l|l^a v^«^*aj*-f i^ISBISi^at Sr 

«i s «E«Hep^ o 7 ^ m^fuiaKEHjfflassi'i- 

O0S&t fSJ§ L.fcaW>fi#3WKffi||ffiffl ^ d 7 ? ft # t 

■rtiWfe^mzMzmtxMi. 

[0034 ] 

<^*«fi!c>ia 1 ti; (DftwonncoBm 1 r* & d l 

L ( Delay LockedLoop) @ft<SDfl|Ji££:7jff IKBJ1IT'$> 
§ . RH(c«1-J: (= s fifflit!|!5!SS3 UilftJtlHWM* 
{c^p^n7^fl^T'J)l>A^ft-f-CLK I Nt^ffiffl 
^ n 7 ^ft^-TJ)S 7 - KA v ^ffi^F BCLKW 
(iffiS:Jt« LT777°ft-f-U Pai^^yS^DWN S- 
CP6(caj^-t5. 7^-HA 7 ;<|fFBCLKt±, 
A7jffi#CLKIN#J!SSR9. ?D7?7'J-f^? 
0 7^ffia*«P (: IgP[lIS&l 7 2rg}SLTf#A>ixSft-^T 
S) 1 ?. ffl©ft92Kfrt»Hl»17*e»M-4ii-. 

[0035] fflfflitltt»3«l^|«y-b«y Ml-f RSTCO 

"L- / "h" izm^m^imm^/v-tvhxtit 
Kiwsff 5 . fii»3 « s y * 7 h AJiitmift 

mmmzit&z t nm-rnmitm^ ( 7 7T« 

^-UPfttf^yflH-DWN) taj^j-J-ft. y-fe 

4 x y -t 7 b AMmmftom z&fx. wen 9 <v 
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[00 36] f-v-xrKyreiiT'yrft^-UPSlAT 
<7 yft^DWN t»0'#«ef L I 6 * L P F 8 £ttfft Lfc 
LPF83&><9f|*ftV>fc0t4. ftttWfcliT-yr 
ft^UPcO "H" <0fc#LPF8JcTOB I 6£tt»U 
^yfl^DWN** "H" c0t#LPF8^^TSl 6 
*9l*tt<. 

[00 3 7] LPF8l£mSEI 6£«#U *<0«#)SS 
*(c3Sr? SSHBIft 9 jHHWHWS 8 fcaMrf 

*. LPF8ttftSSU-fc-yHI^RST# "H" VK)V 10 
<0h£, BSI 6(:Hi^<£j^ft9(cJ:Sa£l5iaD 
T 9#**fc$r4 i Sr^-ri-WiiSfi-f S 8 * tfj 

[0038] >S£tR9(;MfJTO-§ S 8<7)*£r;1-£.3i 

i!f?07 fii^rx-h zmmAfiii^c l k o u t £ as 
at*. SffiR9j&»&ffi*3*ifcS36A:&ra#CLKO 
UT**rt«0B 1 7 £ISTl»4>fl* 7 4 - K^-y 
FBCLK**, T-*9-y*18UW5*-f Sf^THWB 

[0039] £*>± 3&«J&0iatC^IBl <OD L L@ 

»i ltt, tfcfcisiaL ffifflifclfcS3, f-^-^yr 
6, LPF8RtfiIffi»9(cJ;oTDLL*W«;5*u 
AA«#CLK I Nt7-f-hVS'.yi?ff-^FBCLKi: 

[0 0 4 0] fctfU fl&V-kv Ht^RST* "H" 

& r v rii-tu p&v yfg ^ D WN * 

U LPF8ttlM«»fflADTfcfl^saffiM8 30 

<mS8£LPF8lcatfr$-S. 
[004 1] Urtf-sT* flft«O*!B10)DLL|IIKl 

iaDT9*ft/]NjIJEBfflADTfctt«!RgL>ta. S5§ 

^9<^a@B#r B lD T 9 SrJfiJnStf Stf toTjMOTgjffl 

[0042] *cr>t£Mk. Hifi^ffi 1 COD L L@f# 1 1 
tt, MMt^Wi, »#fS]DT9£^$-£TjI$£ 

Rmft$*fei*xtszt%<wm9mi&Bt 40 
isKHfc'jMS < ( xnm^c lk 1 Ncoft-^jgfflTgs 

CO 4 
[0043] ZViitz. 

1 UU SSH9coS^5r^*Kit^LT/jN$ < LT bft 
AVmtMlJ iWi'imz Ltz D L L ®ft & i 4: #T 

[0044] <w®m%>m2\tmvcw&3(nm 
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1 0 

1H834U. 4D«*;h.*;h?n.y?7JjCLKj:>M# 
£>ill>fi^fc7 ^ - Y>U9M] F BJ; WfcfliflTt 

t offifflt&uafr** r -y rfi#u p . ym^D wn 

[0045] «BIJH^4U{i:?nv7AflCLKfcA 
*il^CLKIN*S*t, 7^-M 7 ^AiFBfc7 
4-FA\y?fl^FBCLK£S(/\ -fftfyhA* 
INHBfc^ytt^DWNfcWt*. Sfcfc, ffiffiJt 
3SuiJ4 UfiU-tey l-A^jRSrWL, U-k-y h.WjRfcfl- 
at'J-fc'y MI^RST£gft&. 
[0046] ffifflttl*S4Dfcj:?n.y?AaCL 
Kt7 4-h'/-?y?fi^FBCLK£g(-}\ 7 4~h*A' 
•y^A^FBtCA^ft^CLK I N£»t. -f>th'v 
KMjINHBfcT-yTWUPfcStti. 
fflitKpB4 Dli'J-b-y h-A^RSr^L. 'J-fe«yh*JjR 

[0047] H3fcMaffiif*»4 U ( 4 D ) C0|*aflfj£ 
fcip-tEIBErc**. HHfcift-f Jpfc* NMOS hy 

ttLTJfeWtiSttSfU NMOSh^y^'X^Ql 1*5 

am 1 7 ■c*ufcfiawfiMJtRa2 ou (20D) t 

[0048] S4ai>'@5«i. m2mmsx'*uzffi 
f&<vm&m3iz£mttimmft**t?4 

mX'hh. 04»2A^ft-^CLK I Nl=*tl,T7-f-F 
^' -y F B C LK«ffli*tf I, H 5 {iAAfi 
fCLK I NCWL.T7^-KA«y^ft-f-FBCLK<0 

5[Zti\iX. EVUifflffiH3Ra4U (4D)<0PM0 
Sh^^^QKOHWyifi, UKiPMOSh 

[0049] H4 tC^f ^ ^ 5 y^»ft2-PV^Tii 
ffl«iH8»4D«u-b.yhA*Rtt "L" D9£ 

^)fc«>. «#y*«yHt-^RSTO "H" , "L" 
^>A>-f. 7>^-FA^y^'^i-^FBCLK^o4* > ±*^ , )B^ 
3&»fcAWi#CLK I N«04^Jt3&«9^:fflS-t4»l 

J^ygfDWNNt LT "H" 2rJli^^S„ 
[0050] IffiWm* UliU-fe 7 f-ffllQ 
WJ-fe-y hit^RSTM^* { "H" cJO^I) 4>(iNMO 

shyy : Jx?Qi li^yftiii^ -f yttr-yh 

TJjINHBt "H" cr>m*?tfAJ}2i\X^&C0k®t 
t%hh. «C*fl[Ul«««fflEVL«)DRlKfflt 
=Sr*Jtft. 7>y7-ft#UP# "H" t^§WIS(2^«W 
t#ttL-'5r< : 5rS. *LT. *|tf'J-fc-y hfl»RST*« 

"L" ts5rr>TU-fc>y h**JW»Stutttt, «bKgP 
4U(7)^yth'-ybA^IINHB^ "H" <F>y?jy\W% 
DWN^ft-^-SflS^fctiO. T-y7"M#UP** 

"H" t^-i»»]li{2^«W^fiL- : 5:V^a^»$tL 
6. 
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[0051] WizmSizSZtfJ SVTUfftc-ovvCK 

Bauutt "h" t*srvTii#up*imwfcai* 

L$rM. Lto^oT, {MBifc«S4Dl±H4tfHa£i:H 
«t7^-K^7^IfFBCLK C0£*±# D B$*^ 

A^ft^cLK i N<vtt>±.m*tvtzm-tiim 

t "H" ^^yfl^DWN^SWrf 
[ 0 0 5 2 ] 'J -fe HMftft t> « {4fflitS5E«4 Dli 'J -fe 
•/UMiaftHtidK:. 7-f-KA./^ft^FBCL 

K<7)iLib±.m&ffrt>XJimc LK I N<7)4*>J:tf>9 10 
BSiTfcfflS't&flllSH;: "H" CDr^yfl-^DWN^JiJ 

:fr*-**H=**U ftfflit«»4U*>-fytt>hAai 

NHBC "H" COWsiB^D-WNMttZtllZ.biZ 

.to. t^xt-^up** -H" tzmrstemmizif 

[0053] H4at^H5-pU. {£ffiit«83c0 
5r ia^rffifc*Lfc*«. €fiE V L0)±%±& 0 h tiff 

"h" kiiMBHisamfctsfiFaEL^vi. 20 

[0 0 54] r<0J:3t. AMfCLKINt7^ 
R S' 7 ? Xfj F B OffiffiRffitf J: 3 i. s 

U * y MJf^8fftW47 -f - rV< y ?ft# F BCLKCD 
4^±* J 0B$*^A^ft#C LK I N*>ft"&_L#»)l** 

■rcffiS-f&JWHHi "H" o^yff-sf-DWN^tfj* 
U 7y7*«*UPtt&^if "H" kte&wmitt: 

Hffftli^-f y J - / ? ft^ F B C L KCDftffl * a 

^sdttffi^-sr-yr^upatf^xm-fD 30 
^ii^f-^-^yre, LPF28i t zx^xmmn9 

[00 56] <LPF (u-JSX? <)V?) , M%m> 
H6{iLPF8fl5rtaSf8**^tll|»0-e*)6. ISISt 

!K*T6 CDatfcStfJHBiR 1 tit LT y- FN 1 (c$g 
Sill.. «ag*>t/-KNlt^»fCPMOSN 
7yxX*Q2 l&tf F^yx^ry-F 5 0**lT$f£ 
*U PM0Sh7>'> ? ^^Q2 KOy-HJh'Wyt 40 
fc&SfU F^yx^ry-FSOONMOsy-FW: 
*l«'J-fevh«^RSTSr»t. F7y*7ry-F5 
0 <0 P M O S y- F (i-f VA'-^ 4 9 Zft LT# feilt 
raUHry Fft^RSTO£$sfI-§-£S<tl>. / 
-F'Ni, ^tfiU"^;Hat=af-^v^ci*<M¥5ii 
4. 

[00 57] MM, &iftU"<JHSI£. PMOSb7>y 
*?Q23, NMOSh7yi/'X^Q2 5aiA'SfilR2 
a^JfctfffSixSfcites PM0Sb7>y'X?Q2 
4. NMOSh7>'v : ^^Q2 6StXffitn:R3* 5 iI?Wc 50 
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[0058] PMOS h7^^Q23(0HHy, 
y-M;i3taS»3*l. PMOSh7y^Q2 3, 
Q24liy-Fj&g8«g«3;h.&. NMOSh7yi/'X 
^Q2 5coy-h(iy-HNl{C^i§^, NMOSF 

[0059] -f-UT. PMOS \-yy~JX?Q.2 3<r>7 

-hzymctihrnmnEvp. Rx/nmosbyy^ 
x-9Q2 6 coy- hi of#fetx& msmff v n *wm 

S|g#S 8 1 LTSIgtt9 tatfj-j-* . 

[0060] S7(45i®^9(7)|*lSB«)jg^*-tll]SSia-e 
ftfcreSSHSKtfW yA-?$G 1 . G 2 , 

s*u 4 wc-^wg i , g 2 . -{±m-f niisflffi 
vp, vNtjioT^^^^jiaaiwBAWSEtjii 

[ 0 0 6 1 ] >f yA-*»G 1 , G2 , -ii^-etim 

S, i£ft&K;na£E?"J£g^S ixjt p m o s h 7 y i^* 

X?Q3 1. Q32Sl/NMOSf7>'^^Q33, 
Q3 4A»6«jKS*l4. 

[0 06 2] Jy^-fffiGHZ&UX. PMOSb7 
y^^Q3 1<oy-H4WBlJEVP*R»t, PMO 
Shyy^^Q3 2at>'NMOS h7y^'X^Q3 3 
*>y-M4A:fcffi*CLK IN NMOS 
F 7 y : JX ? Q 3 4 <oy- F liMflftg V N S:»t* . 

[0 06 3] -f y^'-^^G2(CiJ^T s PMOS h 7 
y^X^Q3 lcoy-h{ilfflSmEVP^^, PMO 
Sh7y>-'X^Q3 2Rt>'NM0S Y7y=JX^Q33 

cr>1r~bi^y^~^^GlC0iii^{m- (PMOSbv 

y=jx?Q3 2<r)YV4yz.y&t>tihm^) z&miz 

»t. NMOSN7yv f X^Q3 4c07 s -bfiPSfl;J± 

[0064] A y><>-9%G 2<7)^m^ VA' 

-^fflfctJV^T. PMOSh7y>-'.X?Q3 lcOT-'-h 
IUHHKEVPtgft, PMOS>5y^Q32X 
y"NMOS Yyy ; JX9Q3 3<r)Y-Y\$$m<r>4 
-^»G105aj*ft^J61tSft, NMOShvy^ 
X^Q3 4^y-K±HfflKEVN*»t*. *LT, 
fii^S<7)-f y^<-^«OBJ*)WISEA*fi-*C LKOU 

[006 5] jar. H6t'*t^LPF8(7)t(imco^ 

RST*i "H" <r>t*. Y-yyxyr-y~h5 0^y 
W&tZc*). y— K N 1 tfo^fiv 1 fimiSmff VDDA^ 
P M O S h y y -JX 9 Q 2 1 CD|affi«j±VTHP£ H L3I 
V^Uffl (VDD-VTHP) tCf-Y-> f 7v7 , §<l4. £ 
*UCk i). NMOSb9>'^^Q2 5*«»<*>"t6 
fctt. PMOSh 7 yv : X^Q2 3<7)y-h < t0f#4»n 
I.PIS«JIVPIiS<Kt"s/W;T* i:, 9, NMOSb 7 y 
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[0066] *<Of&*. 0 7 -CSS L£ffiJ&?33IMS 9 O 
^ W«-^SI5t:t3Jt4PMOSh5>x^^Q3 1& 

y n m o s h 7 y *jx ? Q 3 4 a& i 3S < * y l &±<r> 

fc J: * *E«rlHD T 9 i±U -fe •/ FJMIBT 1 +fc*/jNjIB 
■SfflADTfcfc*. 

[0067] U-fe>yh»(SSa(i. LPF8<?5h7>'^7 

7fI^F B C LKtfD{affl£SA>-tt & £ fc fcjgjj?*- 
47-y Tft-tU P ftW^flWDWN tffl*-t*fe 

ft. ft-^yr 6 littst 1 6 fcy- hn i*^ai< 

»<*|6ITIMH-*. 

[0068] Lfc#o T . SSMSfl? S 8 tcfcft&H 

s«Evp(i±#L. iBntBEVN{iTisw-sfc». m 
«aafcdtT3c«t*. «@«i9<7)5i@Bt 

H]DT9#dt<Di;£, AWttCLK I Ni74-K 
A «y ?«*F B C LK btfRMLXiZ fc fcfci . 
[0069] lflDLLHWl 

i u, u -b -y mf^ffftfcfi o mm wmft& , a® 

IB 9 OSMUND T 9 Srft/jNjBPSa A D T t*fflUK£ 
f MtWBK VA-^G 1 , G 2 . -<o«a»iB**«** 
*fiatt**#<0iBB*4 0 Hi § £>-y */Js 

[0070] «mmcomm2» 

<^mm,>m 9i±z cownnmmwj&tg 2 r» s d l 

lhi»i 2f>»dE^5<tfiHja-cft ( 5. mmiz^-t x 0 

°h" t=»-^*a*it«aBft!/ij-fe v M*it««Mt*fl 

aSM9e>jlSli«ffl*tft!iD 

[007 1] LPF8l«SiI 6£»#U 

*t£ mm 9 sgastg t s 8 $• aj 

[0072] O'y ?<±-fftffl£II]S& 1 3 fi3fc&fc««*a 
tbfi-t S 8 0 Ut7hIfRST fcgtf « was 

u-fe-y Rsav^-f ■yf-fttsw^atfrf 4. 

D7? JiWHJglSIB 1 3 12. L P F 8 «03tRWflH» 

twit s s 0 \,zm-3% nmtf hmm^m^m 1 . 

* "H" t-fifctfct. Z4 vHItSWfcRCS-y; 



1 4 



5. 



[0073] D-y^JiftLflSHISSl 3ti. EUHtt-tffl 

*4«H**4. 4fc. o^fiWPJMSl 3tt*MK 
U-fe-y hfltRSTtf "H" Ofc*!MMWfc:i*|»y-fe v 
MItlRSS: "H" fc-^s. 
[0 074] -yf-mSSl 6tiJ2L-f >yf-fi^SW£9 
"H" / "L" tS^S7Jj<i#CLK I N£R*k/^ 
10 Rlfi Lfc ttJTJfi^ S 1 6 £gg|£ 9 tft4-i-4 . =5rfc , 
ffiOfl»RaV8SIWffi«4||SS<?5JBIl 1 COD L L@g& 1 

[ 0 0 7 5 1 mitm3(ommmt. wbu 
■fe-y na^RSTci#iitrt*yt 7 mt i rs 
a 1 ** s n 4 £WKi . m 2 mm 3 l ^ fifflitim 
3<oanstH«iflusT**. 

[0076] LPF8(7)rtaH««t, j^HU-fe-y 

^7 $ tl h mm . m 6 T* L fcHB»<0«« 1 <0 L P F 8 
20 t . fe« U , M6 <m mns- Y N 1 ffMSL 
V 1 fr£ftW£!BtftttMr?S 8 0 fc Lt o -y ^(±-mfl 
^EISSl 3te4iTV^«. 

[0077] ttz^ mm9ff>nmmt. 07-c-^l 
fc*Jk<o»si 1 wmmm 9 1 nmx% & . 

[0078] £OJ: 0 &ffij£c7)||Jgc7)J$£2tfDD L L@ 

6 S LP F 8 , X>f-yf-|H»16ftWBB»9teJ:r>T 
D L L**flW&$fU A^fl-^C L K I N i; 7 * - Ha' 7 
^ff^FBCLK I NfcOfifcffl#-S*4 J: 3 Kffffl-t 
30 5. 

[0 07 9] fc^L, WfflU-fe-y hmtlRSA* "H" 
*0i:§ (ttffliy-fc-yMif-RSTtft "H" s n-y^(iT 

aiA'^yft-fDWNS-til^L. LPF8li«/J^HlB* 
P^A DTSrfi^t ^XSEVmit S 8 9 td£±3^J 

[0080] Uc*^T. DLL0S&1 2(i. affl»f^ 
«Cli»a'Jt7 bfltRST^Hff^TO "H" tLfc 
40 mz "L" t;tfUf, l^gP'J-fe-y hftv I R Si* "H" 
fc$r*fcft, SSEtR9 0)%@«aDT9$ft/J>)B^Hai 

[0081] *<0lS*. S8*0HBIB2<9DLL|5|Bi 2 

{±. utt^JBi^tt. iie^iaDT9*«^$-e-s* 

r*]€r#js-r 4 £ t ^r< mm9<7)smmMmismi : tm. 

50 [0082] <d 7 ? itTixWfem>m 1 Otto -y ^ 
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»4WPJ5£0»1 3CDfimffi&$:*i-\Bl$mZ't>& . ft 
Ulc^f J: 3 fc, a 5 1 (idEA^fcfcSMGR 

RH$Etift#S8 0 ( L P F 1 <7)MiiLV 1 ) 

SStts ftA*tcil^^VRt5?»tTii3K««fll^s 

5 1 fcUtfrt-*. mjimiSVDD, ««i/*wmds*i:R 

1 1 , Rl 2*nffi?«fc8R3*u ffiffiR 11, Rl 2fc 

£->T&mmLT&t>timmRi 1 , ri 2isom 

JBfltRWEVRfcfc*. 

[0 083] J:t^mffiVR{2ffi®ll^/-KNl^mft 

KN 1 tfttiiV 1 J; "9f£< i 3 KRJS 
mttf. y-fe^hB#<7)LPF8^y-h'N io 
«taviT*S (VDD-VTHP) Sr#SLt. VR = 
(VDD-VTHP) +a (>0) fcRffigft.*. 
[ 0 0 8 4 ] D 7 D 7 7*7 n y75 2- 5 4 0*r*0«Jfc« 

«$ *u d 7 y -/ 7*7 n -/ 7° 5 2 « d AMzim&m 

^S5 1£®7\ D7y<y7"7O77 s 5 2~5 4<0Qaj 
*^S5 2-S54»iAND^-h5 9fcA*8<l 
S. ;OANDy-h59^Hi^^-*^iMf-fS59 
fcfc*. W5efi-9S5 9*< "H" Oir^Oy 

[ 0 0 8 5 ] D 7 y 7 T 7D 7 7*5 5 fi? D 7 ? AAfc 

TDA^J^ftJitS. D7>J 77707/5 5?)Qtil7J 
W51?X -y f-ff-f S W t & & . 

[0086]-*, #JH£6 4l3A7Jfi- 5 i-CLK I N£ 
»7\ A*fl|-»CLKIN(?3flBfgRtl/2fc:^fflLT 
*fflA*fS^WC L K I N $ fii/JtS . 

[0 0 8 7] D7'J7/7D7/56li^D7;A^K 
^A7Jft#WCLK I N£©7\ DA73fc¥<JjEft^S 
5 9 £S(t4 . AND y — b 6 1 ti-}f ATjfCflgfi^ 
S5 9£*7\ ffi^rA/J(:D7y77-7O7T5 6i0Q 
aj*ORIsffl-*«:Slt4. ORy-h6 2(i-77A7J(i 
AND^-b6 1^Stt*«*S6 1fc»t. flfcfrAAfc 
fl* y "t y MI^ R S T *Slt 4 . 

[0 088] &*<9?ny?A? l J£7<f-F^77fi# 
FBCLK^ifciitgttSD7y7T707 7-5 7, 5 
8tt«flfc88«§*lS. *L/C. D7U7/707/5 
7ODA*«0R^-h6 2Wffi*fl|^tg»t4. * 
fc, D7U 77-707/5 2~5 8f ft-mcDy-fc 7 h 

[0 0 89] ORy-h6 3{i-*A?J{CORy-h6 
2cOUi77fi-^S:Stt. ffi*A*t=D7'J 7/707/ 5 
8<GQatfJffl*«:®«. -?-LT. OR-/-h6 3*>itJ 

/J awa y -t 7 h ft * 1 r s t % h . 

[0 0 9 0] 01 Hi, 01 0T^l£o y?i±-f;MiJ 

glass 1 3 1 j: h o 7 ?iiWy»#£ js-w 5 y 

TmX'hh. OT, 01 l^#^LT0 7^{irf^fflg 
@»1 3<0#y-te7H» (WJ-fcy hfl^RSTtf 
"L" ) K*5ft*tt^*RIS"r&. 
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[009 1 3 ft«Jt«*3#, 7 -f — HA'7 ?ft^F B 
C LKOfirtfSrjitoS i t £}|^-f67 7/fa^U PR 

IffilD T 9 «>ft/I^ISl9n A D T tlKtea L T ^ * * 

7^-hVN'7^ft-?FBCLK 1 N£A7Wf-CL 
KiNfc|B|WS**i4:{i-c#=ar^ (02Ocos#fJt 1 

mm) . 

[0092] i<o«^, f-^-^y/6(iiai 6S- 
LPF8Cji*JffilM-i£i:*0, y-KNlOTMiV 
10 l Ji±# U r*M 1 1 l f iUS«E v R fcjMi. * t , a 
5 lflJt«t£*®*S 5 Hi "L" 

"H" 

[0093] ffi«JtlHS3li7 -r - F^-y ^ffi-^ 
FBCLK<Offiffl*3tt»*ii:S:Jg*U8ltt6fcftf-+ 
-^y/6(i«»£I 6*ffittU»7i. Lfc^T, 
vi>VRwKJ||{ilU*sn*fc» s n#Mt 1 
JIIA7WWCLK I N# "H" ^*>±^'I.^Jt 1 

2, tl3, tl4fttD7'j7/7U7/52, 5 

3, 5 4 HUSK "H" S. 

20 [00 94] *<0tt*, «r«t 14-C, Qffi»«-»S5 
2~S5 4^T "H" fc^rr>rANDy-h-5 90a5 
*T**fljaS*S 5 936< "L" "H" fcJBflrfS 
D7 'J 7/707/5 5^Qaj^T-J>5^-f 7f- 

[0095] RB#t, ANDy-h6 1 ^aHTjft^S 6 

1^' "l" *^ "h" (csww*fc«>, rtijy-fe^ mi 

■f IRSt "L" "H" te«ftLTF*J»y-fevh* 

[0096] iJCt^Jf ATJli^WC LK I N4» "H" 
30 ±1b±tfmmt 1 5C, D7'J7/7D 7 /5 6li 
"H" c7)flgf|^-S5 9Sr77f-LANDy-b6 IO 
ffe^A/J* 1 "H" frt, "L" ttifctts tii/jfl-^S6 
1(4 "H" *^ "L" 

[00 97] "L" «0fftfj«9S6 1liORy-h6 2 
*^-L.fD7U 7/707/5 7<ODA73fc#-A^>ixS 
fc*, B#JIJ t 1 5BIBMCtJ(tS 2 [Ua07 ^ - FA' 7 ^ 
f|^-FBCLKc7)i*>±i)<vB#Si]t 1 6fcD7'J 7/7 
D7/5 8C "L" ^7 7f$n. ORy-H6 3c7)|±J 
Mmtfo 4 Wffl 'J * -/ h ft * 1 R S *» " L " \<Z±hT 
40 ifii. 

[00 98] i<0J:pt:, a^^{irTh. ! B*€[il»l 3{i 

BrSWIl ( / >=t< t t^ATlfi^WC LK I N<02iM 
-t%&h, A/Jft-9-CLK I N<7)4^W^liLh) 
JjUJtV^fc&tC, ¥flJfcflM-S5 9£ "H" fcLTD7 
^JirfuKSSkfUJ&tS. 

[0099] -eUT, "H'OflgIfS5 9tJ:-}T 

fl^IRSS: "H" tel/CrtSU^-yhtflBlc*-*. =S: 
50 fc, ^gpy-b7hB$ (WJtvhOTRSW 
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"h" ) ca. n%m^s59<7) "h- , -l" (eras 

ORy-h62, 6 SfcioTrtaf'J-fe-y bfl-t 
I RSfc "H" fflr*. 

[0 100] *0>I6*. DLLlHlifll 2ti„ n.y^W 

h.mwmwtm y -t -y us* i r s^rosum 

"H" 3B§tt9<03E©*ISlDT9S:*/hgl 
[010 1] <^-f-yf-E»>H12tt^-f vf-|SI»l 

6 *>i*i»«ijs**i- emsht* h . rasucs** J: ? 

1 cDA^teA^ft^C LKIN SgJt. -f >7 W 7 3 
<r)Jfi*tth5>'^7r^h7 4^LTy-FN2fc 

[010 2] -iyrt-?7 KTXtimVyVxy 

4rl/Cy-b*N2fcifeBES;fl4». 

[0103] h5>-^7Ty-h74(50PMOSy-h 
2H*h 5^X7 r$*-r 7 8tf>NMOS?--hfctt;U 
•y*iI#SWjW4S*U h5y*7r$*-r7 40N 
MOSy-hS.t/h7yX7r^'-h7 8«0PMOS^ 
- 1- (CJ4*-f -y f- fl-^SWcOK^ft^^ S WjW4S 
flS. F5 y^r^'-h 7 6CDNMOS^'-l- 

l4WBfcS»S*U PMOSy-MiigJiSil££fcfc: 
«t0, *ii**yttlBCRig$*i4. 

[0 104] /-FN 2144 V*-f7 50)?Jl&tRBL 

-r 7 5(7>ai*it^i#s i 6 1 txa 

rnkSttiLbtlh. F5yx7ry-F7 6l4 

[0 10 5] C!OJ:o&l«cOX>f -yf-HIBU 6ti. X 
4 ?ffi*SW«< "H" <0fc>. h?yX7T**-b7 
4* t *7Lh5y^7T*'-h78jb<*>^-4fc», A 

:&»*clk i iwmxiftt:<i w<-^7 5*»<9aj* 

U *4<y*fi^SW# "L" ^>#. h7VX7ry 
-F7 4, 7 5a s WF:fl:*y. *7-t&£#K A:W1 
'fCLKIN c^^teff-f £ 4 >v W 7 5 #» 6 atfrf 

[0 1 06] 111 314*4 7f-@!f&l 6<7)fiMt£jjrt? 
4 S^/HT*>« . HHCw-fi o B*JPJt 2 1 izx 

KC£MJ;<yfcLTatfrtI^S16<iRiet$. *cy& 

r« unfits 1 6*«&9 , asqik 1 7 

SrfifctfJfllt 2 2J»^7 <r - K^mFBCLK 

[0107] A^Jff-f-C LK I NfcStLTA 

BSSStlT V Vfc 7 ^ - hV < -y ? 1M& F B C L K «0fflffl# 
aSt^HTB ( = T/2-TA) atrii:*4. Cicofc 
n v ?ii?^Mi&fT/ 2J2il*ifc&*. 

[0108] Lfc#r>T. rt«U-fe-yh«*IRS* 
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"h" clt. se*9*)a@$itiDT9£ft/]>«@$ 

HADTfcfcjBIRjgLfctjL »*iaDT9£*Jll3-e 
ft*l*JTa«R«l»^ £*trf & i 1 1 X *) . Afifl-f 
CLK I Nfc7-f-FA-y?ff-§ FBCLKfcS-a^* 1 

[0 109] ftfc. Hi 3(c*1-J:-5fc:, 7<-b'K 7 
^M#FBCLKt=— ^IttAJf^tS*^ D7 U -y 
7'7Dv7 , 5 7 > 5 8^J:-5T7^-FA*7^ft^-FB 
C L K CO 2 *M 9 MSmt W« 'J * v F I R S ifi 
10 "H" Sff»T#*fe»fiW«»W±4t!SrV\ 

[0 110] roiofc, 3BB*>#S2<*>DLL|gKl 
2fcfcttSny?{4i^WJ^Rl 3»tf*4 .y^@S§ 
1611 n >y 9\t-ffim^^7 1 - F^'-y ?fi-*§-F B 

LK I Ni7 4-F;N*.y?ft#FBCLKi<7)ffi3f8ig£: 
T/2&fiT3£!fg$tfS£fc#T'#££tf\ a«£fc* 

t±5D7^ \tf tmm^ tx%> m^Mzna - y 7 # 

[0111] <D7'J ■yT70 y7°>iai 4J4. D7U 
20 7^70^7*5 2—5 803rta5aiJ«Srwt«:igBB|-C* 

1 Sr^- tT N A N D y'- 1- 8 2 <0-*A* 

4. NANDy-b8 2(4flKrA*t'f^W 

8 7<oaj**SftSfcfctt. aj**-fyA-^85«r 

[0 1 12] NANDy-b8 20tt}^tih7^7r 
^-F8 3$r^tT^ y^'-^8 4£7)Ay l )fc«^§ix. 
^-^-^ 84«ai*36 f Qaj* t LX9MflZlUjj2tit> 
30 fckfet. >^-*85£frUTA*lcffl«H-*. h 
7^7ry-b8 lc7)PMOS^-hS.I»7>X7 
ry-h8 3«NMOsy-htt^n7^A*CLKt: 
^$ix, h7^7ry-h8 lONMOSy-FS. 
iXF7yX7r7 5 -F8 3^PM0S^-ha^ WN'- 
^8 6*^UT^o^^A*CLKfcjSK$*l4. 
[0 113] £«±32r»ritoD7'J-y7 , 7n>y7'l;L 
ffl^Bt (';-fe-yhA^R* { "L" ) {4, ^Q-y7A^C 
LKO "L" B§(Ch7yX7ry-h81, 8 2* { ^" 
;j-7l-&!ttf)NANDy-h8 2 P 8 
40 ttiftSl^'/f-tDAA^RCtt^vf-S*!*. - 
7O-y^A*CLK£0 "H" B#th5yX7r^'- 
h8 1, 8 2*^7, tf^-tfcfcfcfcl^-yf-WRlKfi 
y/N- ^ 8 4 , 8 5 IZ X h ;P-7HNKt= J: £9 2 5 

[0 1 14] -fteh-h, D7'J-yr70-y7 , ti, »^ 
«4^n-y?A^CLKO "H" i^iA^^DA^J: 

[0115] 'J-fe>y hB§ ( U-b-y hA^R^' 

"H" ) (4. DA*t=BMB*<»15 7f-te« "H" ifi 
50 ^n-y7A^jCLK*« "H" ^B*t*2 5 
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•y-f-fc "L" #5-yf-§*l5. 

[0 1 1 6] «^OfSl»&fc N HffcOWBJBiatfH 

fc, ®S*l9<7)SSB#[SDT9$-S/hg®B#[SADT(C 
M&JgUcflL a®*IBDT9*flttnS*6*l*lT* 

g«ig d t 9 zm-Zit&mx&i- mmrnm m 

okolzffiffLLXitX^. 

[0117] *0HR£i«t3ISll9 ^ffifiJtt 

ffilB9*»feaj*S<l4BgA*fS^CLKOUT»ift« 

2 >3 * fc v * 3 ^flltf * £ . 
[0 118] H»<0»JB2fc*JV^s aSE|K9«< 

A^ft#cLK i NcoimMtt<7)Tm&immmtt 

iX&hli, >y -f-ISK 1 6 i: o 7 ? (if Jg@K 

1 3c0X4 •y*f|#SW4|£S (D7>J 77-707 7° 5 

5. ^a'-^6 0) kS:**UTt, 0 7?I2W# 
[0 119] tfrfcfc. hi 3j:at=, 

I N (ctt !_T 7 -f - K A 7 9 iE^F B C L K ^{fiffl^T 
Ajfth/CV^SIMj:. 7^-H^;8fFBCLK I 
NOftffl# (T-TA) JtX/CV^ 
•6 fctf) . n 7 7 (i WMSBK 1 3 #n 7 7 141* fU&R 
£*ail/CI*l»y-fc-yHI# I RS£ "H" fc-fSifc 
fc* 1 ), aj£«fflIDT9&i«inS«*rtiTDLLlilB 
1 2tJ:&a3ERI)«IMPfeSlffUT, A*«*CLK I 
Nfc7*-F><'y?«9FBCLKfc*|B]JtB;&£S£i 

[0 12 0] 4?ts 0 7^{i-f^fJSgII]ff#l 3J4LPF 
SCO/- HN 1 wlgftv 1 S-t^fl-f- 1 UCn-y 714 
Wl#W#&iH'IfrU^\ ffiffiJt)R»3 £ J: *{fcfl 
mnfojftffl* Jteff *wh.T V > & £ t Sr^ffi "rtg^ft-fT 

[0 1 2 1 J n??J4WHsaiIBl 314. ftffl 

* Ulffi UT . o 7 7l±ftiiSoti5 iWrffc i 0 iz 

[0 12 2] 

m%m 1 t2»<ossi5ifi«{i . y - t 7 h ti^stttt 
jb«o t & as 1 comRmmmmt: ^mm^mmmm 

fcv >t . is 1 mmmmm^m 2 nfoxmmmz 
^imi ^m^mm^m^mmmmz^i-h 

[0123] Lfiitf^X* y -fe <y hfi#£iStttt!Bfc:L 



(11) ^fWTl 1-205 1 02 

2 0 

1 wijmzmixmmm?3z^ztttft>&m7v 7 
[01243 ^Mmc* 1 vmftwmtif 

fcSI@5JJtllII»£*« £ ttfX-Z h, 
[0125]**:, l»^lB2fEiJOil@[ilW[I15Som2 

10 nmimffli y -t * hi* vmmnn t % , ±e» 

umzimmmizLx^z. 

[0126] y-b 7 ^'vStt^HS^t # 

(iff 1 0*rt^««ffl|tf«a60*/**att/^RS 
tt«JBTiS5%t*» 1 <7)J:b^*OS1t«®»JK*>m 

20 i^*(= i -> x% 2 nitmm^mmz^mmiz 

[0127] ^^m. y -fe 7 N e^t«tt«»K IX 

Lfr&mzim&w&t^zwmmftmz. mitm 

[ 0 1 2 8 3 li^JS3ie«!Og®[S]«BIIlSS^fcV^ 
"C, y -t 7 J: >3 WsffiWM y -b 7 h« 

#£-£trfctf>. >h»y-fe>yKi#*JflV^Tl5JW»ff*ff 
30 ^CtiVtSS. 

[ 0 1 2 9 ] H^4lSio^Sji[SIWiaBO|SI»J 

**6v^:*-*$ iBra«-WKm«o*ii*weu, ism 
Ygftmt «r&rt»y -fe 7 vm^mti tx . 

[0130] n»iJ^B#(C(i^-f 

m 1 MBmw&sm>t>9i 1 o*iftiti*nrc jssiifflBS: 

[ 0 1 3 1 ] li*3l5fa«!iOS®|BlfflIllBi4. f- 

[ 0 1 3 2 ] 4fc, I9:£]f 6lS»<7>®?p5]ra0E&69<£ffl 
50 K>. S»^n7^ft-f-tH«ffl^0 7^ft#t<7){affira 
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[0133] *<0IS*. ra«l±WKJB¥Ce»t:tti&'f 
[0134] 4fc. iftRE7ffi^^H«III»<ony 
i. 

[0 1 3 5] n$98tBtt^SSRffllllff(CiiV^ 

[0 13 6] Urtf-oT, Mt^SMgtL 

[0 1 3 73 mm^&comm^msumm^uzmi 

[0 1 3 8] ttz. mimnmnmmmmcnnn 

htztb. mmii'fi\mtt®cDp\m%iz&mi 

[Ei] z nsfflngstnjm 1 "CJ> & d l L(ns§<7) 
[i 2 ] »m 1 ^tiffiifciss^aijftt^iaii 

[03] [12T'*Ltt2m»^flMiJ££^ia 
S&0T-&S. 



(12) ftBH? 1 1-205 1 02 

22 

[H4 ] mitmcomte^tfj s v^etc* 



[05 ] {raitifflaiMte aW'f $ vmx'h 

[06] sat<0JKBl«LPF«)rt»ll«&3i?tllIH 
[07] £flfco£|R 1 Og^^rtS^fciS-rilltt 

mx-foh. 

[08 3 lett^^n 1 wmm®$m>m7F;t777T 

10 »4. 

[093 i <r)WRv>mk<mm 2 rj> & d l l 

[0103 mM<7)%m 2(DV>y-7 iithMBMBfaft 

[0ii3 n? ^fct-rtifiBaajRcofi^^t^-f s 

[012] x-f >yf-igj8W)rtafli)S*qrt[g»Bi-eft 
*. 

[0 1 3 3 X4 v+\m<»!Wl*7iit94 S >-^0T* 

20 

[014 3 B lOT^LfcD 7 >J<y 7*7 DyTVJrta 

[0153 fl!*c7)D L L@K^«J&£^i&<!»e£> 

s. 

[0163 01 5<r)imm.^mm ^tmrnx' 
**. 

[0173 01 6T*LfcffifflJMffl^rtaWJ**iS 

tlH8&0?J>l>. 

[0183 016OttfflJt«»«»ff**t^-f S> 

30 mx-hh. 

[0193 Hl60fiHBlt»»«IMPt*-r^-f S> 

[02 0 3 uv?\irtiM^ZWRthtztb<r)7vy 

3 fflffiJttSEH. 6 CP (f+-^y7) , 8 L 
PF (n-;«7<^) 9 SEtt. 11, 12 

13 D>yj?{±-fnW^IIIg|, 16 XA 



[02] 



[012] 



IST(IRS) 
CLKIK 



FBCLX ' 



411 



CLK R 
FB 1NBB 



4D 



FB R INHB 
CLK 



-UP 



-DWN 



CLKIK 




_ 7 6 74 "V 



sw s 



1 1 - 

78 



"5W 
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(13) ttfllH 1 ! 1-2 05 1 02 
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(14) 



ftRW 1 1-205 1 0 



[08] 



[09] 




CLKOUT 



-RST 



S80 



IRS 



SV 



\7 











4 u? 




LPF 


16 


CP 


4 m 



JXKIN 
FBCLK 



S16 



® ft 



HI 



17 



DATA — 



-18 



1 2 : DLLOA 



[010] 



[01 1] 




[013] [014] 
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(15) 



11-205102 




JRft#fftffllS&*>rt:iT12#3* H JH.#M^m%.JWft-TB 2#3^- = 

<72)W#& H« £H 

JK*ffl^ttfflK*.tf>rtrTB2S3-§- = 
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